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The Place of LV Function in Guidelines

Asymptomatic, LVEF<50% (C2) |, C
AS LVEF>50%, excessive LV hypertrophy without HT lib, C

Severe LF/LG, LV dysfunction, no flow reserve (D2) llb, C

Asymptomatic MR, LVESd>45mm, LVEF<60% (C2) |, C

MR Symptomatic LVEF>30%, LVESd<55mm (D) , B
Symptomatic LVEF<30%, LVESd>55mm (D) lla, C
AR Asymptomatic AR, LVEF<50% (C1) |, B

Asymptomatic AR, LVEF>50%, Severe dilatation (C2) lla, C

Vahanian et al. EHJ, 2012
Nishimura, Otto et al. JACC, 2014




LVEF in Valvular Heart Diseases
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LVEF in Patients with MR

LVEF= Regurgitant fraction + Forward ejection fraction

LV EDV =250 ml LV ESV =50 n

LVEF = 80%
Reg. F =56% 60
Forward EF= 24%



LV Remodeling in Primary MR

n=94 MR patients, LVEF>60%, LVES d<40mm
Control group: n=51

Control

Control LVES Dimension

(n=>51) <37 mm (n=48)
LVES length, cm 6.81+0.86 6.73+0.87
LVES sphericity index |1.95+0.26 1.82+0.23*
LVES volume index, 25+6 34+9*

mL/m?

2D LV apex curvature, |2.93+1.13 1.89+0.48*
1/cmt

Schiros et al. Circulation, 125:2334-2342; 2012
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Primary MR and LV Myocardial Fibrosis

67+4%

40 1

30 1

20 1

10 1

=NS B LV fibrosis (n=11, 30%)
68+5%
I

[ INo LV fibrosis (n=29, 70%)

n=40 asymptomatic pts, LVEF>60%,
LVESd<45mm

39+

34+5

4 p=0.007

p=0.002

21+1.5
18+3

Ind LVESd,
mm/m?2

Van de Heyning et al. Eur J Clin Invest, 2014



Primary MR and LV Myocardial Fibrosis

n=35 asymptomatic primary MR; 31% of LGE

Edwards et al. Circ CVi, 2014
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Cardiac Event-free Survival, %

GLS and Outcomes in primary MR
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LV Ejection Index

Composite echo marker of LV dilatation and ejection

Indexed LV end - systolic diameter

LV ejection index =
LVOT TVI
1.14
(Indexed)
—  Or
2.04

(non-indexed)

Best Cut-off value= 1.13 (indexed) or 2.35 (non-indexed)

Magne J, Szymanski C, Fournier A, Malaquin D, Avierinos JF, Tribouilloy C.
Circ Cardiovasc Imaging. 2015



LV Ejection Index

In patients with “normal” LVEF & no LV dilatation

Postop. overall survival Postop. CV mortality
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LV Systolic Function in AS

Diastole Systole

Diastole Systole
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Pibarot and Dumesnil, JACC, 2012
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Relationship between AS Severity
and LV Function
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Variable

Myocardial Function in AS

Total population Aortic sclerosis Mild aortic

(n = 420)

Demographic characteristics

Age, (years)
Male gender, (%)
Body mass index, (kg/m?) 26.0 + 4.3

661+ 145

60.7

Body surface area, (m?)  1.90 +0.21
LVEF, % 6216%
-14.04
3
-
§§ -16.0+
wg
£
TE
25 -180-
gi 1}
-2
']
S 2004
1 1 I |
Aortic MildAS  Moderate AS  Severe AS
sclerosis

Circumferential strain
(e, 95% confidence interval)

(n = 118) stenosis (n = 81)

60.8 + 14.9 67.6 + 142
59.3 69.1
260437 2594 38
1.90 + 0.21 1.92 + 0.21

6216% 59+6%

Moderate aortic Severe aortic
stenosis (n = 109) stenosis (n = 112)

66.5 + 15.0
61.5
268455
192 + 0.21

6216%

702 + 120
554
253439
1.85 + 0.19

61+6%

=16.0+

1
—
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1

~20.04

=22.0-

60.0+

55.04

500

45.04

Radial strain
(%%, 95% confidence interval)

40.04

35.04

1 1 1 1
Aortic MildAS  Moderate AS  Severe AS
sclerosis

Ng*, Delgado* et al., Eur H J, 2011
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AS and LV function

n=79 Asymptomatic severe AS with
preserved LV ejection fraction (63+8%)

p=0.037
p=0.006
STS-PRMM
p=0.002 +
STS-PRMM Transaortic
+ Peak Pressure
I Gradient
STS-PRMM | Transaoriic x
p=0.001 Peak Pressure Severe
¥ Gradient AV
+ Calcification
+
Transaortic Severe Valvul
STS-PRMM Peak Pressure AV mﬂ"l'
Gradient | Calcification e
+ impedance
+ + +
Transaortic Severe Valvulo- Global
Peak Pressure AV arterial longitudinal
STS-PRMM Gradient J Calcification | impedance strain

Yingchoncharoen et al. Circ CV Img, 2012
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AS and LV function

429 AS Patients Underwent 3DTTE

Repeat Examinations

n=74
| 355 AS Patients |
Symptomatic Asymptomatic
n=122 n=233
iAVA = 0.6 cm®m? I iAVA < 0.6 cm*m*®
= Moderate AS Severe AS
n=68 n=165

LVEF = 50% LVEF < 50%
n=133 n=132

Poor Image
n=9

< 2 Meonth Follow-up Duration
n=2

Final Populations
n=104
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Nagata et al. JACC CVI, 2015



AR and LV function

Need AV surgery (n = 26)

Two-dimensional speckle tracking echocardiography

LV longitudinal strain (%) -15.7 420

LV circumferential strain (%) -183+ 24

LV radial strain (%) 386+ 138
LVEF, % 61+5%

X2 change =4.3
(X2 change = 4.3)
Global Chi-square

No need AV surgery (n = 23) P-value*
176 + 2.7 0.009
~-202 429 0.017
43.5+132 0.22
62+5% 0=0.50

25 - p=0.038 n=129 patients with
(p = 0.037)
X2 change = 3.0 ' { significant AR
(X2 change = 3.0) o
20 4 i LVEF>50%.
—y n=68 asymptomatic
b n=26 asymptomatic patients
-1 | requiring AV surgery during
= Xi=384 p=002s [ follow-up
X2=54 W= p=0.022) .
(X2=5.5) p = 0.078
5 - (p = 0.078)
= 0.066
(p= 0.066) Ewe et al. EHJ CVI, 2015
0

Model 1 Model 2 Model 3



Take Home Messages!

In patients with VHD, LV ejection fraction and dilatation
assessments are mandatory!

LV ejection fraction/dilatation is often normal in patients with
asymptomatic VHD

Strain imaging is particularly useful in these patients to identify
subclinical LV myocardial dysfunction

Nevertheless, appropriate cut-off values still require validation
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